The solvability of a class of generalized nonlinear variational inequality problems involving multivalued, strongly monotone and strongly Lipschitz (a special type) operators, which are closely associated with generalized nonlinear complementarity problems, is discussed.
Introduction
Variational inequalities and complementarity problems play equally important roles in applied mathematics, physics, control theory and optimization, equilibrium theory of transportation and economics, mechanics, and engineering sciences. These problems, especially variational inequality problems, are studied in convex sets, while complementarity problems are approached in convex cone settings leading to equivalences. The complementarity problem in mathematical programming is based on a special type of variational inequality in finite dimensions that has been central to the development of important algorithms. General variational inequalities can be reduced to this special type by an application of discretization and the introduction of Lagrange multipliers leading to a computational approach. There are situations where computational methods for variational inequalities have an edge over the complementarity. For more details on variational inequalities, we advise the reader to refer to [1, [3] [4] [5] [14] [15] [16] ].
Prehminaries
Let H be a real Hilbert space and H* its dual with the inner product (u, v) and norm ]1 u I I for u,v in H. Let [w,u] where L (1 2t(r + k) + t2(s + m)2) . Now, under the assumptions, 0 < L < 1 for all t such that 0 < t < 2(r + k)/(s + m) 2. Since each Hilbert space is a metrically convex metric space, it follows from Lemma 3.3 that F has a fixed point x 1 in K, and hence xl, u I and v 1 form a solution to the GNVI problem (2.2).
Theorem 3.5: Let K be a nonempty, closed, convex subset of a real Hilbert space h. Let T:H--P(H*) be strongly monotone and Lipschitz continuous with the strong monotonicity constant r > 0 and Lipschitz continuity constant s > O. Also, let U" H---P(H*) be strongly Lipschitz and Lipschitz continuous with strong Lipschitzity conslant k >_ 0 and Lipschitz continuity constant m >_ 1. Consider the sequences {xn} {un} and {vn} as generated by the iterative algorithm defined by Xn -t-1 (1 an)x n + anPk(x n tf(u n vn) for any x o in K (3. 14) and for all t such that O<t<2(r+ k)/(s-{-m) 2, where u n is in T(Xn) v n is in U(xn) O_a The Lipschit continuity of T and U implies that {un} and {vn} converge to respectively. This completes the proof.
